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Extended Abstract

Distributed Objecls Protocol layer, or DOPL, provides a simple
and general data communication abstraction that can support the
distribution of C44 applicalions software functionality among an
arbilrary collecltion of processors. 7The purpose of the abstrac-
tion is 1o wminimize the cost of revising processing distribution
decisions throughoul the software developwment cycle, including
after software has been delivered to uscrs.

DOP], comprises an application-level protocol for comumanication
among C4+4 objects and an application programming interfacce (AP1)
that implements this protocoel. No extension to the G441 progran-
ming Jlanguage is reguired to implement DOPl, and the AP is
plat forn~independent .

Specifically, the DOPL abstraction cnables the application code
in the definition of class X thal specifies {ransmission of dala
to object A to be the sawme regardless of whether A is instan-
tialted within:

- the same UNIX process as the transmitting object;

- a differenlt process on the sawne processor;
- a different processor in a common hypercube;
- a different processor on another continent, connected

by TCP/1P, 081, SNA, whatever:

- an MS-D0OS executable on a personal computer elscewhere
on a NelWare 1.AN;

- a light compuler aboard a spacecraft orbiting Mars, 11
lJight mninutes away.

An experimental systewm for 1lracking expected changes in space-
craft stale over time, called S$S1, has been implcecmentied at Jdpl,
using DOPl. A software model of part of the Galileo spacecrafi’s
attitude and articulation control subsystem was developed by
designing Ci4 classes that could instantiate 40 DOPl-capable C44
objects. An  additional DOPl-capable C44  objeclt managed a



graphical user interface built on the X Window System and Motif
widget set. To investigale the degree to which parallelizing SST
might increase ils execution speed, the system’s performance was
neasured in various serial and parallel configurations. bParal-
Jelizing S$8T proved not 1o be advantageous. More significantly,
however, the DOPL implenentation enabled us Lo develop all of
these configurations at run time nerely by editing a simple
initialization file.

The original aim of DOPl. was merely to simplify the reconfigura-
tion of distributed applications, as in the experiment cited.
buring development, however, DOPl, gradually evolved into an
effort 1o take "object-oriented" thinking to a logical extreme,
augnenting the native capabilities of C14 objects to the point at
which objects, rather than operaling system processes or tasks,
could be regarded as the aloms of software organization.

Jnplicit in this view is a change in the way Ci41 is used. Perhaps
Lhe prevailing archetype for Ci1 applications today is the fairly
conventional ANS] C program thal operates on data aggregations - -
objeclts -- by invoking the member functions defined for those
objects. DOFPl, encourages the developer instead Lo view a CH
application as a colleclion of objects that exchange nessages
with one another and, possibly, the wider processing universeo.
Objects, rather t1han programs or processes, are anthropomor-
phized. A "systen" takes the form of a population of conceptual-~
ly aulonomous objecls, rather than a hierarchy of procedures f{or
nanipulating data.

As a resali:

- change in the distribution of application functionality
is facilitated, because inter-object communication is
the same for both Jocal and remole destination obijects;

= application inmtegratlion is accelerated, because inter-
obhject communication prolocol is standardized:

- application portitability is ‘enhanced, because inter-
object communication is platform- independent ;

- soflware re-use is simplified, because the interface to
an instance of a given DhOPl-capable class is universal-
ly accessible to any DOP1-capable object.

Applying DOFP1. in a given venue does require adjustment to a non-
traditional system style, but we contend that the advantages
justify this investnent.
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